Background: The patient perspective is increasingly recognized as a central pillar of quality in hospital care. International evidence suggests that an array of interacting factors may influence patient satisfaction with hospital care, whereas only a few studies have examined the impact of hospital characteristics.
satisfaction is increasingly perceived as an additional quality dimension. 2, 3 Patient satisfaction can provide valuable and unique insights into daily hospital care and is widely accepted as an independent dimension of quality of care because an evaluation of patient satisfaction includes "internal" (inward-looking) aspects of hospital care, which often remain unrecorded, such as communication, empathy or interaction.
2,4-6 Numerous studies and systematic reviews demonstrate, however, a positive association between the subjective patient perspective and clinical safety and effectiveness, and they demonstrate that patient satisfaction reflects various dimensions of the quality of care.
2,4,7-11
Thus, it comes as no surprise that the measurement of patient satisfaction is frequently used as a tool to improve quality of care. 8, 12 International studies also suggest that the continuous evaluation and publication of patient surveys may complement public reporting on clinical outcomes and process quality in assisting patients in choosing a hospital and serving to improve the quality of hospital care on a longterm basis. 7, 8 Some countries have already introduced nationwide surveys and have published subjective patient perspectives of inpatient care, whereas in many cases, hospitals collect data on patient satisfaction themselves and use this information for internal quality management. However, some studies note that, so far, few hospitals actually use patient surveys as a basis for measures to improve quality, and very little information is available about feedback systems to improve quality of care based on patient surveys. 7, 13 One possible reason for this deficit is that factors influencing patient satisfaction have been insufficiently researched up to now. 2, 7, 13 Many studies explore the influence of demographic factors and patient attributes on patient satisfaction and often demonstrate divergent findings. 6, [13] [14] [15] It is commonly accepted that patient perceptions are influenced by sociocultural and socio-economic factors and that a low level of education or a better state of health, for example, may result in a more positive rating for satisfaction. 6, 14, 15 However, such frequently explored patient attributes are unsuitable as reference points to improve quality of hospital care and patient satisfaction. 13 Instead, they indicate the relevance of using a risk adjustment that should be performed to compare patient satisfaction ratings between hospitals and is based on patient attributes. Few studies have explored the influence of hospital characteristics on patient satisfaction.
Nevertheless, there is a broad consensus that patient satisfaction is strongly influenced by the quality of nursing. 6, 13, 16, 17 In a German study on the determinants of patient satisfaction in inpatient care from 2011, Schoenfelder et al. 6 concluded that satisfaction with nursing has the most significant impact on overall satisfaction. Additionally, in a study on patient safety, satisfaction and hospital quality in 12
European countries and the United States, Aiken et al. 16 found thatconsiderable differences in survey results between countries notwithstanding -nursing, in general and across countries, exerts a significant and strong influence on patient satisfaction. The authors also demonstrated that better staffing ratios (the number of staff per patient) and a better work environment were associated with a higher quality of care and higher levels of patient satisfaction.
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Moreover, several studies found that clinical quality characteristics also influence patient satisfaction. 2, 7, 8, 10, 11, 17 in Germany. Building on this, the authors expect that the findings from the study and the identification of determinants of patient satisfaction will help hospitals to further develop and improve their quality of care.
| METHODS
The study was designed as a cross-sectional study based on secondary data from the year 2013. We used patient surveys from the "Weisse Liste/White List" for patient satisfaction, as well as mandatory hospital quality reports that cover structural and quality characteristics.
| Survey of patient satisfaction
Since 2011, in Germany, the project "Weisse Liste/White List" has If there were several hospitalization periods, the survey referred to the last hospitalization, and only one survey per year was permitted.
Patients were excluded from the study population if they had specific reasons for discharge or transfer (e.g. transfer to a nursing home), Outcome in Switzerland, and tested according to scientific methods. 18 The questionnaire and explanations on the development and scientific evaluation of the questionnaire are available on the homepage of "Weisse Liste/White List." 18, 19 The PEQ covers four quality dimensions that were also addressed in this study: (i) satisfaction with medical care (questions 1-4), (ii) satisfaction with nursing care (questions 5-8), (iii) satisfaction with the organization and service (questions 9-13) and (iv) recommendation/general satisfaction (question 14) . Participants in the survey were also asked to note their age and gender. All questions involved a standardized rating scale from 1 to 6, where "1" was the best possible rating and "6" was the worst. To determine patient assessments of each quality dimension, responses to individual questions were converted into a corresponding percentage value (1=100%, 2=80%, 3=60%, 4=40%, 5=20%, 6=0%), and the mean value was calculated using the questions referring to the respective quality dimension.
Merging of surveys with the respective hospital was performed via the hospital institution code (IC), which is used for reimbursement purposes. It must be noted that the IC cannot be considered to be a unique key variable. 20 One hospital may have several accounting units, or several hospitals in a hospital group may use the same IC. 20 A total of 408 460 patient questionnaires were returned for the investigation period, of which 94 671 surveys could not be merged with the hospital data due to the above-mentioned reasons.
Of the 313 789 returned questionnaires that were uniquely merged to the hospital data, patients' percentage ratings for the four quality dimensions were aggregated at the hospital level (1476 hospitals). Patient age, gender and specialist departments were used as potential risk factors for adjustment. Risk adjustment was performed via multivariate regression, where the factor for "observed satisfaction" in relation to "expected satisfaction" (taking adjustment factors into account) was calculated for all four quality dimensions and for each hospital. Accordingly, in direct comparison, a hospital with a factor of more than one may be considered to be a hospital with a better rating. Moreover, only hospitals with a minimum of 75 returned PEQs were included in the analysis. As a result, the analysed study population comprised 999 hospitals with a total of 300 200 patient surveys. Subsequently, the ratio of quality indicators within the reference range was calculated for each hospital in relation to all of the individually indicated quality indicators in the respective dimension and was used as a quality score. Accordingly, the score was expressed as a percentage, of which a higher value indicates higher quality.
| Hospital characteristics

| Analytical procedure
The structural and qualitative hospital characteristics were merged with the risk-adjusted patient surveys at the hospital level via the IC, wherein unique assignability was possible.
In a first step, the aggregated dimensions of patient satisfaction were analysed descriptively, followed by a verification of the representativeness or a possible systematic bias in the study population.
For this purpose, the structural characteristics, such as region, hospital ownership and size of the study population, were compared to the "basic data of hospitals" from 2013 provided by the Federal Statistical
Office and examined for significant differences via chi-squared tests.
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Hospital quality reports, on the other hand, were used for the characteristics of staffing and quality, and t-tests were performed to compare the hospitals in the study population to those excluded from the sample. Dimensions of patient satisfaction were explored in the same manner, using all of the available patient questionnaires from 2013 as the source.
Correlations between individual structural and qualitative characteristics and patient satisfaction were examined in the next step with the help of analyses of variance, t-tests and correlation analyses. 
| RESULTS
| Observed patient satisfaction
In general, all hospitals achieved a high level of patient satisfaction with inpatient care. Table 1 shows that the mean rating of patient satisfaction was approximately 81.5% in the four quality dimensions under consideration, of which "organization and service" achieved the lowest average rating of 79%. However, a standard deviation of up to ±6.5% and a range of up to 41% revealed clear differences in patient satisfaction between hospitals.
| Representativeness of the study hospitals
A comparison of the study hospitals (SP) with all German hospitals (GP) revealed some deviations that might endanger the representativeness. As Table 2 shows, the proportion of small hospitals with <100 beds in all German hospitals was approximately 35%, but in the study hospitals, the proportion of small hospitals was only 10%.
Because small hospitals often have private ownership, a different distribution of hospital ownership was observable in the study hospitals in comparison with all hospitals, and the number of private (for-profit) hospitals was significantly smaller (24% SP vs 34% GP).
Differences between the GP and the SP were also found for staffing. As Table 2 shows, the study hospitals contained significantly German hospitals were found in terms of quality. A comparison of riskadjusted patient satisfaction indicated, however, significantly better ratings for those hospitals that had been excluded.
| Results of the multivariate regression models
As Table 3 shows, the multivariate regression models revealed significant associations between all of the examined structural and qualitative characteristics and the patient satisfaction for all dimensions. The quality | 597 of the models in the four risk-adjusted multiple linear regression models was classified as good with an explained variation of between 29% and 40%. The investigated structural and qualitative characteristics exerted an almost equal influence on the four dimensions of patient satisfaction, such that only small differences were found between the dimensions.
| Region
Apart from hospital size, region had the largest impact on patient satisfaction. Table 3 shows that in comparison with the south or east, patients in the north-west of Germany were less satisfied with medical care (β=−.508; P<.000), with nursing care (β=−.507; P<.000), with organization and service (β=−.542; P<.000) and in general (β=−.472; P<.000). Hospitals in the eastern parts of Germany achieved comparatively higher ratings for patient satisfaction in all four dimensions.
| Hospital size
As Table 3 shows, hospital size also had a considerable influence on all dimensions of patient satisfaction; a growing number of beds was associated with a decline in patient satisfaction. Compared to small hospitals, larger hospitals received lower ratings for patient satisfaction specifically in the field of organization and service (β=−.42; P<.000).
| Hospital ownership
Private for-profit hospitals generally received lower ratings for patient satisfaction in all dimensions compared to non-private, not-for-profit 
| Staffing
Higher staffing per bed was associated with higher levels of patient satisfaction. As Table 3 
| Quality
Scores for process and outcome quality were positively associated with patient satisfaction. Process quality had a significant impact on by critics that patient satisfaction may only be influenced by external factors such as hotel services. 4 In general, the identified associations emphasize that the patient perspective must be considered to be an important quality criterion in hospital care.
| DISCUSSION
Our exploration of the influence of staffing on patient satisfaction illustrates that a higher staffing ratio per bed is associated with more patient satisfaction. An analysis of patient safety, satisfaction and quality of hospital care by Aiken et al., 16 for example, also found that higher nursing staffing ratios per patient were associated with a higher level of patient satisfaction. However, our study confirmed only, in part, the general consensus that nursing care and specifically the nursing staff exert a strong influence on patient satisfaction. 16 Our findings indicate, for example, that at least in Germany, the medical staff has a stronger impact on general satisfaction than the nursing staff. Compared to other countries, Germany has a more physician-centred health system, where only a small proportion of nursing staff has an academic background.
This could result in a higher confidence and a greater focus on the medical staff, which in turn leads to a higher impact of medical staff on patient satisfaction.
Another result of our research is that patients in larger hospitals report less satisfaction compared to those in small hospitals. This finding is supported by the significantly higher patient satisfaction in hospitals excluded from the study, which received less than 75 patient satisfaction surveys and therefore tend to be smaller hospitals. However, Tevis et al. 23 explored the relationship between patient satisfaction and favourable surgical outcomes and noted that patients in larger hospitals were more satisfied. However, it is indisputable that larger hospitals offer a broader service portfolio and have a different patient distribution across diseases compared to smaller hospitals. The type of disease and the state of health can both significantly influence satisfaction ratings, so these differences in the patient distribution may have played an important role in the association between hospital size and patient satisfaction. Whether our risk adjustment for specialist department, patient age and gender was sufficient to counter the described effect cannot be determined with certainty and indicates a need for further research. Among all of the investigated factors that had a possible impact on patient satisfaction, the relation between regions and patient satisfaction had the strongest association, and hospitals in the east of Germany achieved better ratings. However, the available data do not permit a conclusion about whether patients in the east were actually more satisfied or gave better ratings in general due to regional cultural Similar findings have been observed in international studies, which revealed regional differences in results from patient satisfaction surveys. 16, 17 It is evident from these findings that region needs to be included as an adjustment factor in the comparison of patient satisfaction between hospitals and that there is a need for further research on reasons for regional differences in patient satisfaction.
Based on the inclusion and exclusion criteria and the resulting study population, our analysis can only present trends. Moreover, the distribution of hospital size and ownership in our study diverges from the actual hospital population in Germany: the study population com- characteristics from quality reports provided by the hospitals themselves might be compromised, out of concern for public image and the competition among hospitals. 20 It is difficult to state with certainty whether the observed quality indicator values reflect actual quality. The validity of data from hospital administration and accounting and self-provided information must therefore be scrutinized in general. Moreover, the quality scores calculated and used in our study reflect a general impression of the quality of hospital care. The impact of quality indicators on patient satisfaction could be considered somewhat more specifically, in particular, at the level of specialist departments that we were not able to analyse on the basis of our secondary data. However, the association we detected suggests that a specific exploration might reveal an even stronger correlation.
A general problem with all patient satisfaction measurements is that the patient satisfaction rating is overall high. It is well-known that the general trend exists to evaluate satisfaction too positively, whereby for patient satisfaction measurements, further promoting factors exist such as the relief about convalescence or the authority of the physician. These trends and factors might result in bias, and because of the overall high patient satisfaction rating, it might be difficult to examine differences between hospitals. Also, our study shows a high level of patient satisfaction with inpatient care in all quality dimensions. And although significant associations between hospital characteristics and patient satisfaction in our study were found, the differences of the patient satisfaction ratings between hospitals in absolute numbers are rather low.
Another general limitation is that there is no internationally standardized definition and usage of the term "patient satisfaction." 4, 5, 13 Although the term "patient satisfaction" has been repeatedly described as the differences between expectation and experience, it is often used synonymously with the term "patient experience." 5, 13 Additionally, the questionnaire used in our study (PEQ) contains general questions on patient satisfaction as well as on patient experience, which prevents a clear distinction between the terms. This difficulty reduces the comparability of studies and indicates a need for internationally harmonized definitions and usage of terminology.
In summary, the findings of our study suggest a correlation between structural and qualitative hospital characteristics and patient satisfaction in inpatient care, of which higher staffing ratios per bed and higher quality are associated with higher patient satisfaction. The positive association of the process and outcome quality with patient satisfaction emphasizes that the subjective patient perspective must be perceived as a significant quality criterion for inpatient care and can be regarded as an indicator of the quality of care in general. It would be advisable to include data on patient satisfaction in obligatory quality reporting to improve the quality of hospital care at the system level.
